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LCLAIMS 



1 . Enzyme component system (ECS) as an oxidation 
special highly selective oxidants, consisting of 



and bleaching system for the preparation of 



a, syst.n, component 1>: at .east one hydrolase from J-' - 1^^^^, 

or 3.1 .7 and/or at least one hydrolase from enzyme clashes 3.5. 3.5.1. 3.6..!. 

o) ?,«.m component 2,: a. ..as, one fa«y acid, prefer*., C. to C„ (saturated, monounsaturated or 

c^.trmponen, 3,: a. .ess, one oxidant procure r for reaction with the enzymes, 
d, !T« component 4,: a. teas, one ketone from the 1 group of carbon,, compounds. 

2 Enzyme component system according to Cla/m 1. characterized in that enzymes of class 
3.,.,.3 Ss ttZZcero" .ipase. triolyceroacyf^rolases, are used as system component 1,. 

3 Enzyme component system according to ClairjU** 2, characterized In that enzymes o. Cass 
3.5.1 .4. amidases. and/or class 3.5.5.1. nitrilases. ^re used as system component 1.. 

^ ~ r-iiimc 1 ^nd 2 characterized in that the enzymes of 

PeniciUiumcambertii, Penici.lium roqufort, ^^^^^ Chromobacterium viscosum, 
arrhizus, Rhizopus niveus. Rh.zopus de 'fW m ' Z ° P ^ a / s P e e ed ngs or panC reas (pig or other 
Pseudomonas cepacia and Pseudomonas sfcecT ffbm wheat seeai.ngs 

sources). / 

5. Enzyme component system according/o Caims^nd 3, c^^ 1 ^^; 
classes 3 6 1 4 and 3 5.5.1 are obtained frorf organisms such as Pseudomonas aeruginosa Pseudo 

acidovorus, PsLomonas spec -'J^^^^^ 
spec. Brevibacterium spec, Streptococcus pneumoniae. Rhoducoccus spec, and others. 

o^rHiin to Claims 1 through 5, characterized in that it contains 

6. Enzyme component system ^^^^^^ organisms or organisms modified 
enzymes from fungi, bacteria, animals or plants obtainea Trom naxu 

by genetic engineering. / 

to Claims 1 through 6, characterized in that modified 

3. Enzyme compon ^.emacL. ^^^J^^^^Z 
as system component 2) one or more saiurdieu, 
to C 26 fatty acids according to Appendix 1 . 



• 
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9. Enzyme component system according^o-GlaUq s/characterized in that it contains as system 
component 2) preferably tetradecanoic acid {myristic aci6) and/or dodecanoic ac.d (launc ac.d). 

1 0. Enzyme component system according to Claim/ 1 through 9, characterized in that it contains 
as system component 3) at least one oxidant precTIrT/rsucli^pferoxide <H 2 0 2 ), an organ.c perox.de 
such as 3-chloroperoxybenzoic acid. Mg monoofroxyphthalate, ditert.butyl perox.de, cumene 
hydroperoxide, lauroyl peroxide, chloroperoxybenzoi/ acid, dicumyl hydroperoxide, methyl ethyl ke- 
tone peroxide, benzoyl peroxide, diperoxydodecane/ioic acid Na salt and others and a per compound 
such as a perborate, persulfate, percarbonate, perpfiosphate, percarbamide. perchlorate etc. 

1 1 . Enzyme component system according to /laims 1 and 1 0. characterized in that it contains as 
system component 3) the H 2 O a -activating ions/Mo". W. Va" and/or compounds such as the 
nitrilamines and/or dicyandiamides. 

12. Enzyme component system according to Claims_iJO and 11, characterized in that it 
preferably contains H 2 0 2 as system component 3). 

1 3. Enzyme component system according to Claims 1 , 1 0 and 1 1 . characterized in that it contains 
as system component 3) H 2 0 2 generated \h situ from glucole^nd GOD. 

1 4. Enzyme component system accord/ng to ClaimsJOthxauflh 1 3, characterized in that it contains 
as system component 3) besides per /acids also a bleaching activator such as TAED (tetra- 
acetylethylenediamine), TAGU (tetra^oWlglycoluril) and iso-NOBS (sodium p-.sononanoyloxy- 
benzenesulf onate) . 

1 5. Enzyme component system according to Claims 1 andJIO through 1 4, characterized in that it 
contains as system component 3) besides the peroxides and/or per compounds also air or oxygen at 
atmospheric pressure at a slightly positive pressure of up to 2 bar. 

bcording to Clai ms 1 through 1 5, characterized in that it contains 
ketone of general formula I: 

A* 

i 

wherein the R' and R* groups L equal or different and denote aliphatic or aromatic groups and 
furthermore can form a ring coining besides carbon also heteroatoms, such as nitrogen, oxygen and 
sulfur. 

1 7. Enzyme component s/stem according to Claims Mhrough 1 6, characterized in that it contains 
as system component 4) a /,2-diketone of formula .CaT^oiketone of formula III or a polyketone 
(polyketide) as well as a tautomeric enol of formula IV 



1 6. Enzyme component system ; 
as system component 4) at least or 
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wherein groups R' to R", once again, are equal or diffe/rent and denote aliphatic or aromatic groups and 
—ore groups R- and R 4 and groups R< and A together, can form a ring conta.n.ng bes.des 
carbon also heteroatoms such as nitrogen, oxygen «r sulfur. 

18. Enzyme component system according to C.iims^lbxough 17, characterized I in th at it , »r«a.n, 
as system component 4, besides a genera, carbojy. compound also a ™ al ' * 
hydroxyketone. ^-unsaturated ketone, oxydicarbfoxylic acid, qu.none and halogenated ketone. 

1 9. Enzyme component system according to Lms 1 through 1 8. characterized in that it contains 
as system component 4) a compound such as tfase listed in Append.x 2. 

20 Enzyme component system according jo Claims ^ough 1 9, characterized in that it contains 
a polymerization catalyst such as, in particj^ a phenolic substance or polycycl.c compound w,th 
several oxidizabie hydroxy! groups accordkfg/tp|Appendix 3. 



?ng to ClaimsJLilirouph 20, characterized in that it is 
B m an enzymatic oxidation system with enzyme action- 
iing 



21. Enzyme component system accorc 
possible to add to it as an additional syst 
enhancing compounds, said system contajf 

a) at least one suitable oxidation catalyst 

b) at least one suitable oxidant / 

c at least one mediator selected froii the group consisting of hydroxylases, W^*™* 
derivatives hydroxamic acids, hydroxa-fiic acid derivatives, aliphatic, cycloal.phat.c, heterocycl.c or 
"co— containing at leaJone N-hydroxy, oxime, "^"^^^^ 
at last one mediator from the group of/amides, such as, for example hydraz.des or U4*«* 
3,5-diones (urazo.es) and/or at least o/e mediator from the group of .m.des such as, for example, the 
hydantoins. and/or at least one mediator from the group of oxocarbons. 

22. Enzyme component systerrf according to C.aJmj L Ajh I o^21, characterized in that it is 
possible to add to it as an additi/nal system an enzymatic oxidation system w.th enzyme act.on- 

enhancing compounds, said syste/n containing: a iinh a tic 

at least one mediation enhancer Ilected from the group consisting of carbonyl compounds ahphat,c 
ethers, phenol ethers or olefins Jalkenes) and/or at least one mediation en h han " r ri ; e, ^ d or f " a m 20 h e e s 
group consisting of NO-, NOH- aid HRN-OH compounds and/or amides such as hydraz.des or urazoles 
and/or imides such as hydantoirts and/or oxocarbons. 
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23. Enzyme component system according to C.ain4jlJhrough 22, characterized «" ^at it is 
possible to add to it as an additional system an enzjfetic-^ioTt.on system w.th enzyme act.on- 
enhancing compounds, said system containing: / 
at .east one mediation enhancer se.ected from th/ group consisting of 

substances, of the phenothiazine and/or phenoxazfne type and/or of the (R = N-N = R) type (fo 
example, ABTS) or of aryl-substituted alcohols (n/npheno.s) such as, for example, veratry. aU:oho. 
and/or phenol derivatives, such as p-hydrox^cinnamic acid, 2,4-dich.orophenoU p-hydroxy- 
benzenesulfonate. vanillin (4-hydroxy-3-methoxybenzaldehyde>, p-hydroxybenzo.c ac.d 5-ammo-2- 
hydroxybenzoic acid ^-aminosalicylic acid) and/o/ Wurster-type radical cation compounds, such as p- 
phenylenediamine, preferably N,N-dimethy.-p-/heny.enediamine, N.N-diethy.-p-pheny.ened.amme 
N,N,N',N'.tetramethyl-p-phenylenediamine. 2,3/,5,6-tetramethyl-p-phenylened.am.ne and/or rad.cal 
anions, for example semiquinones, which can bj generated by enzymatic oxidafon of hydroqu.nones. 

24. Enzyme component system . according to Claims^Mthrough 21 , characterized in that it is 
possible to use as oxidation catalysts enzyme^ such as thTorfd^reckictases of classes 1 .1 .1 . to 1 .97. 

and preferably: / 

cellobiose: oxygen-1 -oxidoreductase (cellobiose oxidase) (1.1.3.25), 

cellobiose: quinone-1 -oxidoreductase (1.1.5/1), bilirubin oxidase (1.3.3.5), 

cytochrome oxidase (1.9.3), oxygenases, lipoxygenases (1.13. 1.14). 

superoxide dismutase (1.15.11). ferrioxida^e. for example ceruloplasm.n <1.16.3-1), 

Jo such as catecho. oxidase (tyrosinase^ 10.3.1), L-ascorbate oxidase (1.10.3.3), O-ammopheno. 

oxidase (1.10.3.4) and laccase (benzodiWc^cygen oxidoreductase) (1 .10.3.2) 

1 .1 1 such as cytochrome C peroxidase (2l lVr*>. cata.ase (1.1 1.1.6), perox,dase (11 1. 1.7) , .od ,de 
Oxidase (1.11.1.8), glutathione pero/cidase (1.11.1.9). chloride perox.dase ™ d £ 

ascorbate peroxidase (1.11.1.11). phospholipid hydroperoxide glutathione peroxidase 
manganese peroxidase (1.11.1.1* and diarylpropane peroxidase fl.gn.nase. l.gn.n 
peroxidase) (1.1 1.1. 14). / 

25. Enzyme component system aclording to Claims 1 . 21 and 24, characterized in that enzymes 
such as laccases and/or peroxidases je preferably used as oxicfetion catalysts. 

26. Enzyme component system a/cording to Claim 25, characterized in that it preferably contains 
laccases and/or peroxidases from ihite rottihTTCngTsuch as, for example, Trametes versicolor 
Trametes spec, Ph.ebia spec, Pleufus spec. Phanerochaete chryosporium. Agancus spec .etc : and 
also other fungi, bacteria, plant and inimal cells obtained from natural organ.sms or orgamsms mod.f led 
by genetic engineering. ' 

27. Enzyme component systei. according to Claims 1 . 21 to 26, characterized in that modified 
enzymes, enzyme constituents, Jrosthetic groups orlffimicWSubstances are used as the enzyme 
catalysts. 



N means nitrogen, R denotes groups. 



\ 
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28. Enzyme component system according to Claims 21 trough 27. charactered m that ,t employs 
as additional oxidants preferably air. oxygen. o^T^Ute^ch as H 2 0 an o^uc p.^.,. 
per acid such as peracetic. perform*, persulfuric, pernit/c, metach.oroperoxybenzo.c and perchlonc 
acid, a per compound such as a perborate, percarbonat/ and persulfate. "^"^•"^ 
radicals thereof such as the OH. OOH and OH* radicil, superox.de <0 2 >, d.oxygenyl cafon (0 2 ). 
singlet oxygen, ozonide (0,1. dioxiranes, dioxitanes or/Fremy radicals. 

. ~ „„„„,H; nn tn rUxms 21 through 28, characterized in that the 

29. Enzyme component system according to uaims^ z i ttuouu , 

mediators and additional mediation enhancers are thise shown in Appendix IV and IVa. 

30. Enzyme component system according to /.aims 21 through, 29, 2ed that the 
mediator/mediation enhancer ratio is from 5000:1 jo 5:1 and preferably from 500:1 to 5:1 . 

31. Use of the enzyme component system Lording to ClaimsJ^to 30 in a process for the 
delineation and/or modification and/or bleaching of cellulose from wood or annual plants and Urf 
wood pulps and deinked pulps, whereby the reaction of the enzyme component system .s earned out 
at a P H from 2 to 1 1 . preferably at P H 3 to 9, a/ a temperature from 20 to 95 °C, preferably from 40 
to 95 °C. at a pulp consistency from 0.5 to £o%, preferably from 4 to 15%, .n the presence of 
oxygen or air at atmospheric pressure or a /lightly positive pressure (up to 2 ^ bar) and ^system 
component 1, namely lipase from Humicula la/uginosa, is used at a concentrate from 0.05 to 5 mg. 
preferably from 0.05 to 2 mg. and amidasefriU Pseudomonas aeruginosa is used at a concentrate 

lr s X 2 e 0 o°mp U o'nent 2, namely one orfrS*** acids, preferably C 8 to C fatty acids, ^My 
tetradecanoic and/or dodecanoie acid, areUed at a concentration from 0.05 to 20 mg. preferably 

lTsJstem t0 com p r onent 3. namely the oxidtnt precursor, preferably H 2 0 2 , is used at a concentration 
f rom 0.05 to 20 mg ( 1 00%), preferably frdm 0.05 to 10 mg. ,- nn frnm 

and system component 4. namely a ketone preferably benzophenone. is used at a concentrate f n>m 
0.05 to 20 mg. preferably at a concentration from 0.05 to 10 mg. in each case based on 1 g of 
absolutely dry pulp. 

32. Use of the enzyme component slrstem according to Claims^and 31 ,n 3 *" 
delignification and/or modification and/o bleaching of cellulose from wood or annua, p lants and of 
wood pulps and deinked pulps, wherebJ an acid wash or a Q-step .. used before , and/o ^after the 
reaction of the enzyme component systf and the acid wash is earned out at 60-1 20 °C at pH 2 to 
5.5. for 30-90 min and at 4-20% pulj consistency, and the Q-step .s earned out w.th 0 05-1 A, 
preferably with 0.2 to 0.5% of chela J at 60-100 °C, at pH 2 to 5.5 for 30-90 m.n and at a pulp 
consistency of 4-20%. / 

33. Use of the enzyme componen/ system according to C.aimsJ^nd 32 in a process for the 
delignification and/or modification a/d/or bleaching of cellulose from wood or annual p ants and I of 
wood pulps and deinked pulps, whe/eby the acid wash and the Q-step are earned out for 1 hour at 60- 
90 °C, at pH 2 to 5 and at 10% pfllp consistency. 



• .... • 

wood pulps and deinked pulps, whereby said systerA can be used J^^^, 
treatment of the pulp by single or multiple digestion, b.ef ching steps or ^^-^SSX 
such as alkaline leaching, alkaline extraction, washing, kcid treatment Q-step, If^^l ac £ 
peroxide bleaching step, 0 2 -promoted peroxide step, f essure perox.de step, pe ^ d ^ _ 
Emoted O, or peroxide step, — ^e^^ 



35 Use of the enzyme component system according to Cljim S _Lsn i 34 in a process fo, the 
l^2,"ZZ,:.Z«^ and,., M .achl o, ce.Mos. ,rom wood o, annua P an« . and wood 

chloroacetic acid, amines such as ammonia^ajid hydrazine, nyurux v Hinyane ethvl 

centrated solution of sodium benzoate, otbOfetances such as benzenes, pyr.d.nes, d.oxane, ethyl 
acetate, and other basic solvents such as^Grf/H^br OH /alcohol etc. 

36 Use of the enzyme component sysjem according to Clairns-J-taJ35 in a process for the 
d^gnific^on and/or modification and/or beaching of cellulose from wood or * 
wood pulps and deinked pulps, whereby tje is added to the reaction « 

such as ethy.enediaminetetraacetic acid ,E JfA). diethy.enetr.am.neoentaacet.c ^ d ^>^^ 
ethy.enediaminotriacetic acid (HEDTA), *f y'^etriammopentame hylenepho^ 
nitrLriacetic acid (NTA), polyphosphoricicid (PPA) or other complexmg agents for ,ron, manganese 
or copper, for example diethylamine or h jdroxylam.ne. 

37 Use of the enzyme component jlystem according to Clai m§ _L_to_3,6 in a process for the 
37. Use of the enzyme co p p cellulose from wood or annual plants and of 
delignification and/or modification and/f r bleacning ot ce..u ^hprebv between 
wood pulps and deinked pulps, said prciess being carried out ,n --- steps an 

each step is applied a washing or waging and extract.on step w.th alkaline hydrox.de solution, 
neither washing nor extraction takes place. 



38 Use of the enzyme component system according to QaimsJL_to37 in the treatment of paper 
Let™ 

of the industry, such as wood pu.pLastewater and text.le production wastewate , 

whereby the reaction of the enzym/ component system .s carr.ed out at P H 2 to 1 ! , preferably 
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6, at a temperature from 20 to 95 °C. preferably from 4o/o 95 °C, in the presence of oxygen or a.r 
at atmospheric pressure or slightly positive 0 2 pressure (upAo 2 bar), and system component 1 , namely 
lipase from Aspergillus spec, is used at a concentration /rom 0.05 to 50 mg, preferably from 0.5 to 
10 mg, and system component 2, namely one or more fatty acids, preferably C 8 to C, e fatty ac.ds, 
preferably tetradecanoic acid and/or dodecanoic acid, is j^sed at a concentration from 0.05 to 200 mg. 
preferably at a concentration from 0.05 to 50 mg. and system component 3, namely the ox.dant 
precursor, preferably H 2 G 2 . is used at a concentration jc om 0.05 to 200 mg (100%). pre erab^ at a 
concentration from 0.05 to 50 mg, and system component 4. namely a ketone, preferably a benzo- 
phenone, is used at a concentration from 0.05 to 200 /ng. preferably at a concentration from 0.05 to 
50 mg, and that a polymerization catalyst, preferably' purpurogallin. is used at a concentration from 
0.005 to 200 mg, preferably at a concentration f rom^.005 to 50 mg, the concentrations in all cases 
being based on 1 liter of wastewater. j 

39. Use of the enzyme component system according to ClaimsJ_to38JPr the production of lignin 
solutions or gels and of the corresponding binders/jidhesives. and for the production of wood-based 
composites, whereby the reaction of the enzyme/component system is carried out at pH 2 to 1 1, 
preferably 3 to 6. at a temperature from 20 to 95/°C. preferably from 40 to 95 °C, in the presence 
of oxygen or air at atmospheric pressure or slightly positive O z pressure (up to 2 bar), and system 
component 1, namely lipase from Humicola lanuginosa is used at a concentration from 0.05 to 50 rng. 
preferably from 0.5 to 10 mg. and system component 2, namely one or more fatty ac.ds, preferably 
C 8 to C 16 fatty acids, preferably tetradecanoic ac/d and/or dodecanoic acid, is used at a concentrat.on 
from 0.05 to 200 mg, preferably at a concentration from 0.05 to 50 mg, and system component 3, 
namely the oxidant precursor, preferably HJzL is used at a concentration from 0.05 to 200 mg 
(100%). preferably at a concentration fro/ Grt>5 to 50 mg, and system component 4, namely a 
ketone, preferably a benzophenone. is usedStf a>oncentration from 0.05 to 200 mg. preferably at a 
concentration from 0.05 to 50 mg, and that a polymerization catalyst, preferably purpurogallin. .s used 
at a concentration from 0.005 to 200 mg, preferably at a concentration from 0.005 to 50 mg, the con- 
centrations in all cases being based on 1 liter of wastewater. 

40. Use of the enzyme component syltem according to Palms- 1 tn J 39 in a process for the 
enzymatic printing ink removal during the dunking of waste paper, whereby the reaction of the enzyme 
component system is carried out at pH 7 /o 1 1 , preferably at pH 7 to 9. at a temperature from 20 to 
95 °C, preferably from 40 to 95 °C, ir/the presence of oxygen or air at atmospheric pressure or 
slightly positive 0 2 pressure (up to 2 ba>), and system component 1. namely lipase from Humicola 
lanuginosa, is used at a concentration f/om 5 to 500 mg. preferably from 5 to 100 mg, and system 
component 2, namely one or more fatty 4cids, preferably C 8 to C ie fatty acids, preferably tetradecano.c 
acid and/or dodecanoic acid, is used at a concentration from 5 to 2000 mg, preferably at a 
concentration from 5 to 500 mg, and /ystem component 3. namely the oxidant precursor, preferably 
H 2 0 2 , is used at a concentration frorr/5 to 5000 mg (100%), preferably at a concentration from 5 to 
1000 mg. and system component 4./.amely a ketone, preferably a benzophenone. is used at a concen- 
tration from 5 to 2000 rng, preferably at a concentration from 5 to 500 mg, and that, to change the 
optimum pH for the printing ink refnoval reaction and to affect the swelling behavior of the waste 
paper, a phenolic or polycyclic subsWe with several oxidizable hydroxyl groups, preferably b.sphenol 
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A, is used at a concentration from 1 to 2000 mg 
of air-dried waste paper. 



a id 



from 1 to 500 mg, in each case based on 1 kg 



41. Use of the enzyme component system a wording to Claims 1 to40 in a process for the 
enzymatic printing ink removal during the deinking of waste paper, wherefiya reducing agent such as 
sodium bisulfite, sodium dithionite, ascorbic a«:id. a thiol compound, mercapto compound or 
glutathione, but preferably sodium bisulfite and/or sodium dithionite. is added at a concentrate from 
0.1 to 1000 mg per kg of air-dried waste paper anjl preferably at a concentration from 0.1 to 200 mg 
per kg of waste paper. 

42. Use of the enzyme component system/according to Claims 1 to_41 in a process for the 
enzymatic printing ink removal during the deinkifa of waste paper, whereby, to collect the pr.nt.ng ink 
particles and to produce foam during flotation, a/commercial collector, preferably of the Incopur brand, 
for example Incopur RSGA, is used at a concentration from 1 to 5000 mg per kg of air-dried waste 
paper and preferably from 1 to 1000 mg per Mg of waste paper. 

43. Use of the enzyme component systL according to Claims_LtoM2 in a process for the 
enzymatic printing ink removal during the decking of waste paper, whereby additional enzymes such 
as cellulases and/or hemicellulases such a> xylanase and/or mannase and/or pectinases and/or 
oxidoreductases are added. 

44. Use of the enzyme component systim according to Cl aims 1 to 4 3 as an oxidation system in 
organic synthesis, whereby the reaction ofjWnzyme component system is carried out at pH 2 to 1 1. 
preferably pH 3 to 6. at a temperature fr/i bA to 95 °C. preferably from 40 to 95 °C, in the presence 
of oxygen or air at atmospheric press&gJr Rightly positive 0 2 pressure (up to 2 bar), and system 
component 1. namely lipase from HumicolJ lanuginosa is used at a concentration from 0.05 to 5 mg, 
preferably from 0.05 to 3 mg, and system component 2, namely one or more fatty ac.ds, preferably 
C 8 to C 18 fatty acids, preferably tetradecarfoic acid and/or dodecanoic acid, is used at a concentration 
from 0.05 to 100 mg, preferably at a corfcentration from 0.05 to 30 mg. and system component 3, 
namely the oxidant precursor. preferabu/ H 2 0 2 , is used at a concentration from 0.05 to 100 mg 
(100%), preferably at a concentration ffom 0.05 to 30 mg, and system component 4, namely a 
ketone, preferably a benzophenone, is ufeed at a concentration from 0.05 to 100 mg, preferably at a 
concentration from 0.05 to 30 mg. Xhf concentrations in all cases being based on 10 mmoles of 
substrate. 

45. Use of the enzyme component/system according to Claim*J-ra^44 asW Oxidation system in 
organic synthesis, whereby, for example, an aromatic alcohol or an aromatic methyl compound .s used 
as the substrate for the oxidation reafction according to the invention. 

46. Use of the enzyme comporfent system according to Oajmsjtt) 45 in a process for the 
enzymatic liquefaction of coal, wherkby the reaction of the enzyme component system .s carried out 
at a pH from 2 to 1 1 , preferably at Jh 3 to 9, at a temperature from 20 to 95 °C. preferably from 40 
to 95 °C. at a coal slurry consister/cy from 0.5 to 40%, preferably from 4 to 15%, in the presence 
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of oxygen or air at atmospheric pressure or a slightly positive 0 2 pressure (up to 2 bar), and system 
component 1, namely lipase from Humicula lanuginosa is Lsed at a concentration from 0.05 to 20 mg, 
preferably from 0.05 to 10 mg, and system component 2. namely one or more fatty acids, preferably 
C 8 to C 16 fatty acids, preferably tetradecanoic and/or dodecanoic acid, is used at a concentration from 
0.05 to 100 mg, preferably from 0.05 to 50 mg, a^d system component 3, namely the oxidant 
precursor, preferably H 2 0 2 , is used at a concentration/from 0.05 to 50 mg (100%), preferably from 
0.05 to 50 mg, and system component 4, namely a ktetone, preferably a benzophenone, is used at a 
concentration from 0.05 to 100 mg, preferably at a concentration from 0.05 to 50 mg, in each case 
based on 1 g of coal (lignite). 

47. Use of the enzyme component system according to Clai ms 1 to 46 in a process for detergent 
bleaching, whereby the reaction of the enzyme component system is carried but at a pH from 2 to 1 2, 
preferably at pH 3 to 10, at a temperature from/20 to 95 °C, preferably from 30 to 95 °C, in the 
presence of oxygen or air at atmospheric pressure or at a slightly positive 0 2 pressure (up to 2 bar), 
and system component 1, namely lipase from Humicula lanuginosa, is used at a concentration from 
0.05 to 20 mg, preferably from 0.05 to 10 mg/ and system component 2, namely one or more fatty 
acids, preferably C 8 to C 1S fatty acids, preferably tetradecanoic and/or dodecanoic acid, is used at a 
concentration from 0.05 to 50 mg. preferabjhfcat a concentration from 0.05 to 20 mg. and system 
component 3, namely the oxidant precurso/b^ferably H 2 0 2 , is used at a concentration from 0.05 to 
50 mg (100%), preferably at a concentratibTTfrom 0.05 to 20 mg, and system component 4, namely 
a ketone, preferably a benzophenone, is usfifd at a concentration from 0.05 to 50 mg, preferably at a 
concentration from 0.05 to 20 mg, in eacr/case based on 100 mL of washing solution. 

48. Use of the enzyme component sysftem according to Claims 1 to 47 in a process for detergent 
bleaching, whereby the system is added to a detergent formulation^withatl its technically common and 
known detersive substances or detergent additives. 

49. Use of the enzyme component sVstem according to Claims 1 to 48 in a process for bleaching 
and/or decolorizing textile fabrics, whe/eby the reaction of the enzymTcomponent system is carried 
out at a pH from 2 to 1 1 , preferably at/pH 3 to 9, at a temperature from 20 to 95 °C, preferably from 
40 to 95 °C, at a fabric density from D.5 to 40% and preferably from 4 to 1 5%, in the presence of 
oxygen or air at atmospheric pressure! or at a slightly positive 0 2 pressure (up to 2 bar), and system 
component 1 . namely lipase from Hurrjicula lanuginosa is used at a concentration from 0.05 to 1 0 mg, 
preferably from 0.05 to 5 mg, and syjstem component 2, namely one or more fatty acids, preferably 
C 8 to C 16 fatty acids, preferably tetradecanoic and/or dodecanoic acid, is used at a concentration from 
0.05 to 20 mg, preferably from 0.05 to 10 mg, and system component 3, namely the oxidant pre- 
cursor, preferably H 2 0 2 . is used aV a concentration from 0.05 to 20 mg (100%). preferably at a 
concentration from 0.05 to 1 0 mg/ and system component 4, namely a ketone, preferably a benzo- 
phenone, is used at a concentration from 0.05 to 20 mg, preferably at a concentration from 0.05 to 
10 mg, in each case based on 1 a of denim. 






